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DQG GHYHORSHUV GHYHORS D GHHSHU XQGHUVWDQGLQJ RI WKH UHDO XVHUV RI WKH DSSOLFDWLRQ 7KLV LV EHFDXVH D UROH LV D
KRPRJHQHRXVYLHZRIWKHXVHUVRIWKHV\VWHP:LWKLQDJLYHQUROHWKHUHPD\EHPDQ\GLIIHUHQWW\SHVRIXVHUV)RU
H[DPSOHLQDUROH³JDPHU´WKHUROHYLHZZRXOGWUHDWDOOJDPHUVLQWKHVDPHPDQQHU\HWVRPHJDPHUVDUHKHDY\JDPH
SOD\HUVZKHUHDVVRPHDUH OLJKWJDPHSOD\HUVZKLFKPD\ LQIOXHQFH WKHV\VWHPGHYHORSPHQW7KHUHIRUHXVLQJ UROH





80/ UROHVZKLFKGHVFULEH WKH UHODWLRQVKLSV EHWZHHQXVHUV DQG V\VWHP SHUVRQDV GHVFULEH XVHUV LH WKH\ FRQWDLQ
LQIRUPDWLRQDERXWWKHXVHUV¶QDPHVDJHVRFFXSDWLRQVHGXFDWLRQDOEDFNJURXQGVNQRZOHGJHDELOLWLHVLQWHUHVWVJRDOV











JRDOEDVHGPRGHOLQJ /LPLWHG HIIRUWV KDYH EHHQ GRQH RQ LQYHVWLJDWLQJ WKH FRQFHSW RI SHUVRQD LQ XVHU
UHTXLUHPHQWVPRGHOLQJ)HZKDYHSURSRVHGWHFKQLTXHVWRLGHQWLI\SHUVRQDVDQGLQYHVWLJDWHGWKHLUUHODWLRQVKLSVZLWK
VFHQDULRVDQGJRDOV$VRI WKLVZULWLQJDQG WRRXUEHVWNQRZOHGJH WKHUHKDYHEHHQQRHIIRUWV UHSUHVHQWLQJ
SHUVRQDV LQ WKH FRQWH[W RI YLHZSRLQWV VFHQDULRV JRDOV WDVNV DQG UHTXLUHPHQWV LQ UHTXLUHPHQWV HQJLQHHULQJ7KH
REMHFWLYHV RI WKLV SDSHU DUH WR LQYHVWLJDWH  KRZ FDQ WKH FRQFHSW RI SHUVRQD EH LQWHJUDWHG LQ WKH HDUO\ SKDVH RI
UHTXLUHPHQWVHQJLQHHULQJSURFHVVKRZFDQWKHFRQFHSWRISHUVRQDLQWKHFRQWH[WRIYLHZSRLQWVVFHQDULRVJRDOV
WDVNV DQG UHTXLUHPHQWV KHOS WR SURYLGH D FRPSUHKHQVLYH DQG EHWWHU XQGHUVWDQGLQJ RI WDUJHW XVHUV¶ QHHGV DQG
EHKDYLRUV DQG  KRZ FDQ WKH FRQFHSW RI SHUVRQD LQ WKH FRQWH[W RI YLHZSRLQWV VFHQDULRV JRDOV WDVNV DQG











 Wee Wee Sim and Peggy S. Brouse /  Procedia Computer Science  28 ( 2014 )  237 – 246 239
FDSWXUHULFKEHKDYLRUPRGHORIXVHUVDQGKHOSGHYHORSHUVREWDLQGHHSHUXQGHUVWDQGLQJRIWKHWDUJHWXVHUVDQGPDNH
EHWWHUGHFLVLRQVEDVHGRQWKHVHSHUVRQDV
2.1. Persona-based model vs. role-based model 
3HUVRQDV DUH FRPSOLPHQWDU\ WR WKH VFHQDULREDVHG
DSSURDFK WR UHTXLUHPHQWV HQJLQHHULQJ 6FHQDULRV DUH
RIWHQFRQVWUXFWHGDURXQGSHUVRQDV)LJLOOXVWUDWHVWKH
³$6,6´ UHODWLRQVKLSV DPRQJ UROH VFHQDULRV DQG
SHUVRQDVIRUWKH³3HUIRUP0RGXOH7HVW´XVHFDVH7KH





VFHQDULRV LV WKH VDPH WR SHUIRUP PRGXOH WHVWLQJ
+RZHYHUWKHLPSOHPHQWDWLRQRIWKHWZRVFHQDULRVPD\
EHYHU\GLIIHUHQW
,Q WKH 80/ XVH FDVH UROHPRGHO )LJ  WKH
NQRZOHGJHOHYHORIDJHQHULFUROH³GHYHORSHU´)LJLV
DPELJXRXV 7KHUH LV RQH DFWRU EXW PXOWLSOH SHUVRQDV
WKXVWKHNQRZOHGJHOHYHORIWKHJHQHULFGHYHORSHUDFWRU
PD\QRWEHWKHVDPHDVRQHRIWKHPDQ\SHUVRQDVWKDW
SOD\V WKH UROH DQG WKH VFHQDULRV JHQHUDWHG PD\ EH
GLIIHUHQW,QWKLVFDVHWKHXVHFDVHUROHPRGHOGRHVQRW
SURYLGHVXIILFLHQWFRYHUDJHRIVFHQDULRV%\UHILQLQJWKH
UROH ³GHYHORSHU´ LQWR RQH RU PRUH SHUVRQDV IRU







WKH\GLIIHU LQRQHLPSRUWDQWDVSHFW LQ WKDWSHUVRQDVGHVFULEHXVHUVZKLOHXVHUUROHVGHVFULEHUHODWLRQVKLSVEHWZHHQ
XVHUVDQGV\VWHPVSHUVRQDVUHSUHVHQWUHDOSHRSOHZKLOHXVHUUROHVGRQRW%\H[SORULQJSHUVRQDVDQGUHILQLQJUROHV
LQWR SHUVRQDVZH FDQ XQGHUVWDQG RXU WDUJHW XVHUV¶ EHKDYLRUVPRUH FRPSUHKHQVLYHO\ DQG WKXV KHOS UHILQH DQGRU
GLVFRYHUPLVVLQJUHTXLUHPHQWVVFHQDULRVWDVNVDQGRUJRDOV
&RQFHSW'HYHORSPHQW3URFHVV&'3
$&RQFHSW'HYHORSPHQW3URFHVV &'3PRGHO LVSURSRVHG WRJXLGHHQJLQHHUVDQDO\VWVDQGGHYHORSHUV LQ WKH
GHYHORSPHQWRIWKHFRQFHSWVDQGWKHLQWHJUDWLRQRIWKHFRQFHSWVLQWRWKHUHTXLUHPHQWVHQJLQHHULQJSURFHVV,QWKH&'3
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,GHQWLILFDWLRQDQG&RQVWUXFWLRQSURFHVVULQJLGHQWLILHVRQHRUPRUHYLHZSRLQWVIRUHDFKSHUVRQDDQGFRQVWUXFWV




SHUIRUPV RQH RU PRUH RI WKH IROORZLQJ DFWLYLWLHV ZKLFK DUH GHVFULEHG LQ VHFWLRQ  3HUVRQDV9LHZSRLQWV
5HTXLUHPHQWV $QDO\VLV 395$ 3HUVRQDV9LHZSRLQWV6FHQDULRV $QDO\VLV 396$ 6FHQDULRV8VDELOLW\ *RDOV






7KHSURFHVVHVRI WKH&'3PRGHOPD\EH LQFRUSRUDWHG LQ WKHUHTXLUHPHQWVHQJLQHHULQJ5(DFWLYLWLHV WKURXJK
HVWDEOLVKLQJUHODWLRQVKLSVZLWKRQHRUPRUH5(DFWLYLWLHVLQFOXGLQJ5HTXLUHPHQWV(OLFLWDWLRQ5HTXLUHPHQWV$QDO\VLV
DQG5HTXLUHPHQWV 6SHFLILFDWLRQV ,Q WKLV SDSHUZH IRFXV RQ WKUHH SURFHVVHV 3HUVRQDV&RQVWUXFWLRQ9LHZSRLQWV
,GHQWLILFDWLRQ DQG &RQVWUXFWLRQ DQG $QDO\VLV DQG (YDOXDWLRQ :H GHVFULEH WKHVH WKUHH SURFHVVHV RQ D FRXUVH
UHJLVWUDWLRQV\VWHPFDVHVWXG\
)LJ&RQFHSW'HYHORSPHQW3URFHVV&'30RGHO
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3.1. Personas construction (ring 1) 
7KHREMHFWLYHRIWKH3HUVRQDV&RQVWUXFWLRQSURFHVVLVWRGHYHORSDFRQFLVHGHILQLWLRQRISHUVRQD7KHLGHQWLILFDWLRQ
RISHUVRQDVLVQRWWKHVFRSHLQWKLVSDSHU,QPRVWSUDFWLFHVSRWHQWLDOSHUVRQDVDUHILUVWLGHQWLILHGEDVHGRQFRPPRQ
WHFKQLTXHVXVHGE\DPDUNHWLQJ WHDP7KHVH WHFKQLTXHV LQFOXGHRQHRUPRUHRI WKH IROORZLQJREVHUYDWLRQVXVHU
LQWHUYLHZVGHPRJUDSKLFPDUNHWVXUYH\VXVDELOLW\WHVWLQJILHOGVWXGLHVDQGVLWHWUDIILFORJILOHVDQDO\VLV7KHUHKDYH
DOVREHHQHIIRUWVFRQGXFWHGLQWKHSDVWE\DIHZUHVHDUFKHUVRQGHYHORSLQJPHWKRGRORJLHVRUWHFKQLTXHVWRLGHQWLI\
SHUVRQDV ,Q WKH 3HUVRQDV&RQVWUXFWLRQ SURFHVVZH GHYHORS D JHQHUDO \HW FRPSUHKHQVLYH VHW RI SHUVRQDV¶
DWWULEXWHVVXFKDVSHUVRQDV¶QHHGVEHKDYLRUVNQRZOHGJHJRDOVUROHVXVDJHSDWWHUQVWKHHQYLURQPHQWVWKHSHUVRQDV
HQJDJH LQ DQG VR IRUWK WKDW FDQ EH DSSOLHG H[WHQGHG WR RWKHU GRPDLQV RU XVHG DV D UHIHUHQFH %DVHG RQ LQSXW
LQIRUPDWLRQIURPWKHPDUNHWLQJWHDPRQFRPPRQXVHUVLQWKHFRQWH[WRIDJLYHQGRPDLQSRWHQWLDOSHUVRQDV¶SURILOHV
DUHFUDIWHGDQGUHOHYDQWDWWULEXWHVDUHH[WUDFWHGIURPWKHSURILOHVDQGGHILQHG
7KH GHOLYHUDEOHV DUH  3HUVRQD
3URILOH'RFXPHQW33'DQG3HUVRQD
'HILQLWLRQ'RFXPHQW 3''7KH33'
)LJ  SDUWLDO YLHZ LV D RQHSDJH
QDUUDWLYHGHVFULSWLRQRUPLQLELRJUDSK\
RI D SHUVRQD GHVFULELQJ VXPPDUL]LQJ
LQIRUPDWLRQVXFKDVZKRWKLVSHUVRQLV
ZKDW LV WKLV SHUVRQ¶V W\SLFDO GD\ OLNH
ZKDW LV WKH SHUVRQ¶V OLIHVW\OH KRZ WKLV
SHUVRQ LQWHUDFWV ZLWK WKH V\VWHP ZKDW
DUH WKLV SHUVRQ¶V DWWLWXGHV FRQFHUQV















OLPLWDWLRQ IRU WKHRQOLQHFRXUVH UHJLVWUDWLRQV\VWHPFDVH VWXG\ZHRQO\SUHVHQWD VDPSOHRI3''FUHDWHG IRU WKH
SULPDU\SHUVRQD/LQGD5RVHDVLOOXVWUDWHGLQ)LJ
3.2. Viewpoints identification and construction (ring 2) 
9LHZSRLQWDQGYLHZDUHV\VWHPVHQJLQHHULQJFRQFHSWVDQGDFFRUGLQJWR³A viewpoint is a collection of patterns, 
templates, and conventions for constructing one type of view. It defines the stakeholders whose concerns are reflected 
in the viewpoint and the guidelines, principles, and template models for constructing its views.´DQG³A view is a 
representation of one or more structural aspects of an architecture that illustrates how the architecture addresses one 











%DVHG RQ WKH 3'' GHILQHG DERYH RQH RU PRUH YLHZSRLQWV DUH LGHQWLILHG IRU HDFK SHUVRQD 6LQFH D SHUVRQD
SHUVRQLILHVRQHRUPRUHUROHVDQGHDFKUROHSOD\VLQRQHRUPRUHHQYLURQPHQWVHDFKYLHZSRLQWGHQRWHGDV93LV
LGHQWLILHG XQLTXHO\ E\ WKUHH FRPSRQHQWV WKH SHUVRQD QDPH WKH UROH WKH SHUVRQD SOD\V DQG WKH HQYLURQPHQW WKH
SHUVRQDHQJDJHVLQDWDSDUWLFXODUPRPHQWLQWLPHLHORFDWLRQQDPHDQGWLPHRIGD\7KHYLHZSRLQWLVUHSUHVHQWHG
DV3HUVRQD5ROH(QYLURQPHQW!RU3HU5RO(QY!ZKLFKZHFDOO D9LHZSRLQW%ORFN 93%%\ V\QWKHVL]LQJ
LQIRUPDWLRQIURPWKH33'DQG3''WKH9LHZSRLQWV,GHQWLILFDWLRQDQG&RQVWUXFWLRQSURFHVVHQDEOHVWKHGHYHORSPHQW
WHDPWRLGHQWLI\UHTXLUHPHQWVWKDWPD\EHPLVVLQJIURPWKHVRXUFHUHTXLUHPHQWVHWV






VWXGHQW DQG VRIWZDUH SURJUDPPHU´ XVHV WKH FRXUVH UHJLVWUDWLRQ V\VWHP WR EURZVH DQG UHJLVWHU IRU FRXUVHV LQ WZR
GLIIHUHQWVLWXDWLRQV,QDSXEOLFSODFHOLNH6WDUEXFNVFRIIHHVKRSLQPLGGD\OXQFKKRXUGXULQJZRUNXVLQJKHUFHOO
SKRQHZLWK:L)L LQWHUQHWFRQQHFWLRQ$WKRPHGXULQJHYHQLQJWLPHXVLQJKHUGHVNWRSZLWKVWURQJDQGUHOLDEOH




DQG SULYDF\ LVVXHV IRU SD\PHQW XVLQJ D FUHGLW FDUG DQG WKH FRQVWUDLQW RI WLPH GXULQJ OXQFKZRUN WLPH DQG D
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)LJ9LHZSRLQW'RFXPHQW93'VDPSOHIRUSULPDU\SHUVRQD/LQGD5RVH
3.3. Concepts modeling (ring 3) 
,QWKH&RQFHSWV0RGHOLQJSURFHVVEDVHGRQWKH93'FUHDWHGLQWKHSUHYLRXVSURFHVVWKHYLHZFRQVLVWLQJRIPRGHOV
RISHUVRQDVJRDOVVFHQDULRVWDVNVDQGUHTXLUHPHQWVDUHUHSUHVHQWHGJUDSKLFDOO\XVLQJWKH80/FODVVDQGLQVWDQFH















YLHZSRLQW DQG D UHTXLUHPHQW LQ RQH YLHZSRLQW PD\ KDYH YDU\LQJ GHJUHHV RI LPSRUWDQFH FRPSDUHG WR DQRWKHU
YLHZSRLQW(DFKSHUVRQDLVDVVLJQHGDPHDQLQJIXOZHLJKWDFFRUGLQJWRWKHUHODWLYHLPSRUWDQFHRIWKHSHUVRQDEDVHG
RQWKHSURSRUWLRQRIWKHPDUNHWWKHSHUVRQDUHSUHVHQWV)RUHDFKSHUVRQDDQXPHULFUDWLQJVFDOHRILVDVVLJQHGIRU
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:HDOVRLQFOXGHDVHFRQGSULPDU\SHUVRQD-RKQ/LPWKHKLJKHQHUJ\WHFKVDYY\LQVWUXFWRU!LQ)LJIRULOOXVWUDWLRQ
SXUSRVH




IUHTXHQF\ FRXQW RI HDFK VFHQDULR 7KH 3HUVRQDV
9LHZSRLQWV6FHQDULRV0DWUL[LVDQH[WHQGHGYHUVLRQRI
 E\ WKH DGGLWLRQ RI YLHZSRLQWV LQ WKHPDWUL[ 7KH
VFHQDULR FRXQW SHU SHUVRQDYLHZSRLQW RQ WKH ODVW
FROXPQVXPVWKHQXPEHURIVFHQDULRVDSSHDUVIRUHDFK
93%7KHVFHQDULRFRXQWLQIRUPDWLRQSURYLGHVLQVLJKWV
RQ ZKLFK 93% KDV PRUH UHIHUUHG VFHQDULRV YHUVXV
ZKLFK 93% KDV OHVV UHIHUUHG VFHQDULR 7KLV DQDO\VLV
DOORZVHQJLQHHUVDQGGHYHORSHUVWRIXUWKHUUHYLHZWKH
YLHZSRLQWVLIQHFHVVDU\,QDGGLWLRQWKHUHVKRXOGEHD
SURSRUWLRQDO QXPEHU RI VFHQDULRV UHODWLYH WR WKH











8VDELOLW\ LV D QRQIXQFWLRQDO
UHTXLUHPHQWDVLWVSHFLILHVKRZWKHXVHU
SHUFHLYHV WKH IXQFWLRQDOLW\ RI WKH
DSSOLFDWLRQ7KHUHDUHYDULRXVXVDELOLW\
IDFWRUV GHILQHG E\PXOWLSOH VRXUFHV LQ
WKHSDVW,QRXUUHVHDUFKZHKDYH
VHOHFWHG HLJKW RI WKHVH IDFWRUV WKDW DUH
UHOHYDQW WR RXU ZRUN LH $FFXUDF\
$WWUDFWLYHQHVV(IILFLHQF\/HDUQDELOLW\
5HOLDELOLW\&RPSUHKHQVLELOLW\&ODULW\
DQG 5HPHPEHUDELOLW\ :H FRQVXOWHG
ZLWK WKH 6FHQDULR*RDO,VVXH 0DWUL[






















5HTXLUHPHQWV HQJLQHHULQJ 5( LV D SURFHVV RI HOLFLWLQJ XQGHUVWDQGLQJ VSHFLI\LQJ YDOLGDWLQJ FXVWRPHUV¶ DQG
XVHUV¶ UHTXLUHPHQWVDQG LGHQWLI\LQJFRQVWUDLQWVRQ WKHDSSOLFDWLRQ WREHFRQVWUXFWHG7KH5(SURFHVV LVJHQHUDOO\
GLYLGHG LQWR D VHW RI LQWHUWZLQHG DFWLYLWLHV  5HTXLUHPHQWV (OLFLWDWLRQ 5HTXLUHPHQWV $QDO\VLV 5HTXLUHPHQWV
6SHFLILFDWLRQ5HTXLUHPHQWV9DOLGDWLRQ DQG5HTXLUHPHQWV0DQDJHPHQW$V WKH FRQFHSWRISHUVRQD FDSWXUHV ULFK






WKH 3HUVRQDV&RQVWUXFWLRQ SURFHVV LQWR WKH5( DFWLYLWLHV'XH WR VSDFH OLPLWDWLRQ WKH LQWHJUDWLRQ RI WKH&RQFHSW
0RGHOLQJSURFHVVLVRPLWWHGLQWKHGLDJUDP
&RQFOXVLRQDQGIXWXUHZRUNV







FRPSUHKHQVLYH XQGHUVWDQGLQJ RI WKH WDUJHW XVHUV¶ QHHGV DQG EHKDYLRUV FDQ EH UHDOL]HG HDUO\ LQ WKH UHTXLUHPHQWV
HQJLQHHULQJSURFHVVWKXVDOORZLQJHQJLQHHUVWRLGHQWLI\DQ\PLVVLQJUHTXLUHPHQWV
2XU IXWXUHZRUN LQFOXGHV RQHRUPRUHRI WKH IROORZLQJ7R LPSOHPHQW WRRO VXSSRUW IRU WKH FRQVWUXFWLRQRI
SHUVRQDV DQGYLHZSRLQWVGRFXPHQWV HJZHE IRUPVZLWKEDFNHQGGDWDEDVH IRU FUHDWLQJ DQGXSGDWLQJRI3HUVRQD
3URILOH'RFXPHQW 33'3HUVRQD'HILQLWLRQ'RFXPHQW 3''DQG9LHZSRLQW'RFXPHQW 93'7RFRQWLQXH
DQDO\VLVDQGHYDOXDWLRQRIYDULRXVFRQFHSWVRQWKHFRXUVHUHJLVWUDWLRQFDVHVWXG\7RJHQHUDWHVHPLDXWRPDWLFDOO\
WKH DQDO\VLV DQG HYDOXDWLRQ UHVXOWV7RXWLOL]H WKH VWURQJ LQIHUHQFHPHFKDQLVPFDSDELOLW\RIRQWRORJ\ WRGHWHFW
LQFRQVLVWHQF\DQGLQFRPSOHWHQHVVLQUHTXLUHPHQWVGHVFULSWLRQ
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